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INTRODUCTION
Transrectal ultrasound (TRUS)-guided prostate biopsy is a standard procedure for the diagnosis of prostate cancer. It is generally a safe procedure with minimal complications including rectal and genitourinary lesions. Rectal bleeding is one of the most common side effects of TRUS-guided prostate biopsy. Although excessive bleeding is rare, it can occur and hemostasis is essential. The utility of the absorbable hemostatic gelatin sponge for hemostasis in anorectal surgery has been reported (1, 2) . While the gelatin sponge can be expected to promote hemostasis in rectal bleeding, there are no studies evaluating its efficacy on hemostasis in transrectal ultrasound-guided prostate biopsy.
OBJECTIVE
To clarify the efficacy on hemostasis of the gelatin sponge for rectal bleeding in transrectal ultrasound-guided prostate biopsy in a randomized controlled prospective study.
MATERIALS AND METHODS
This prospective study was approved by the ethical committee at Hiroshima City Asa Hospital. From October 2011 to November 2012, after informed consent, a total of 278 participants were submitted to a transrectal ultrasound-guided prostate biopsy with an 18G×200mm biopsy needle under local anesthesia (chloride 1% lidocaine in the rectal membrane) by the same surgeon (K.K). For those participants taking antiplatelet agents, the medication was discontinued before the biopsy for an appropriate period until the antiplatelet drug was eliminated from the body, e.g. 14 days for clopidogrel bisulfate and 4 days for warfarin.
Before the biopsy, all the participants were randomly assigned to two groups by the envelope method; gelatin sponge (SPONGOSTAN TM Anal, Ethicon, Inc., Johnson & Johnson, USA, Figure-1 ) insertion immediately after the biopsy (group A, n=148) and no insertion (group B, n=130). In both groups, no medical procedures, such as a digital rectal examination (DRE), were done. The patients stayed in the hospital at least one day for observation of their postsurgical course by the medical staff, and this 24 hour observation period excluded as much as possible any bias in this study. The hematological value, IPSS (International Prostate Symptom Score), QoL (Quality of Life) score, OABSS (Over Active Bladder Symptom Score), and a questionnaire that was composed of 6 items with 5 levels of response (Appendix) were evaluated in both groups. Figure-2 shows the flowchart of this study.
For both groups, when blood was observed on the underwear or in the bedpan after the biopsy, the DRE was performed to confirm the degree of bleeding. If attached blood on the DRE was marginal and the color was pink or dilute red, we decided that additional measures were unnecessary. If there was considerable attached blood or blood clots, we defined it as significant rectal bleeding. We categorized significant rectal bleeding into two grades for hemostasis management, including mild (slight or moderate bleeding) and severe (profuse bleeding that required endoscopic clipping). When the bleeding was classified as mild, we inserted the gelatin sponge into the participants in either group B or reinserted it into those participants in group A. If the bleeding could not be stopped by this approach, we additionally used index finger pressure for ten minutes or more to promote hemostasis. In the severe cases, an endoscopic clipping was performed to control the bleeding because arterial bleeding was suspected. Those severe cases were given bed rest until the next morning after the prescript hemostatic approach.
The difference in background factors between groups A and B was assessed by the unpaired t-test, Mann-Whitney's U test, and chi-square test. To identify the independent predictive factors for rectal bleeding for all participants, 7 factors, including gelatin sponge insertion, age, PSA, prostate volume, antiplatelet drug usage, the number of biopsy samples per procedure, and number of times biopsies were performed, were analyzed by logistic regression analysis. In all analyses, a P value <0.05 was defined as significant.
RESULTS

1) Participants' background
For the 278 participants, the median age, median PSA, and median prostate volume were 71y/o (50-97), 8.4 ng/dL (1.3-4519.7), and 27.4 mL (5.2-129.3), respectively. Two hundred twenty eight of all participants (82.0%) were biopsied for the first time. In our study, 1 participant (0.4%) received 4 core biopsies, 144 participants (51.8%) received 6 core biopsies, 110 participants (39.6%) received 10 core biopsies, and 23 participants (8.3%) received 12 core biopsies. Fifty-five of the participants (19.8%) were taking antiplatelet drugs and were only biopsied after an appropriate washout period. Seven of the participants received heparin before the biopsy. Prostate adenocarcino-ma was detected in 147 participants (52.9%) and their Gleason scores were 6 (18 patients), 7 (56 patients), and ≥8 (73 patients). The participants' background of groups A and B is shown in Table-1. For each item, there was no significant difference between the two groups.
2) Rectal bleeding
The frequency of major complications after prostate biopsy in all cases was 5.0% (n=14) for rectal bleeding, 33.8% (n=94) for gross hematuria, and 0.7% (n=2) for transitory urinary retention. Though the frequency of rectal bleeding in group A was significantly lower that in group B (P=0.029), there was no significant difference between the frequency of gross hematuria and transitory urinary retention between groups A and B (Table-2 ). The number of participants experiencing each grade of rectal bleeding was as follows: 3 mild and 0 severe in group A, and 10 mild and 1 severe in group B, respectively. Three cases in group A (100%) and 6 cases in group B (60%) in the mild grade ceased bleeding after reinsertion or insertion of the gelatin sponge. Four cases in the mild grade in group B were submitted to finger pressure for 10 minutes before the insertion of the gelatin sponge. Nevertheless, 2 of those 4 cases in the mild grade in group B had additional finger pressure for ten minutes to completely stop the bleeding. No participant received a blood transfusion. There were no significant differences between the 2 groups for the following six factors: age, PSA value (ng/mL), prostate volume (mL), taking antiplatelet drugs usage (yes), number of biopsy samples per procedure (≥10 places vs.<10 places), and number of times of biopsies (≥2 times vs. first time). The gelatin sponge insertion was the only significantly independent predictive factor that suppressed the rectal bleeding in prostate biopsy as determined by univariable analysis and by multivariate analysis (Table-3 ).
3) Blood tests and the questionnaires
The findings in the blood tests before and after prostate biopsy were comparable in 149 cases. There were no significant changes found in the blood tests, including hemoglobin and platelet counts between the two groups before the biopsy (table-1). There were no significant differences in the responses to each item in our questionnaire between group A and group B (Q1; Average score 1.7 vs.1.6, p=0.21, Q2; Average score 1.8 vs.1.7, p=0.41, Q3; Average score 1.6 vs.1.5, p=0.58, Q4; Average score 1.5 vs.1.6, p=0.30, Q5; Average score 1.5 vs.1.4, p=0.26, and Q6; Average score 2.2 vs.2.0, p=0.63), respectively. Moreover, there were no significant differences in IPSS, OABSS, and QOL scores before and after biopsy.
DISCUSSION
To our knowledge, this is the first report to show that the absorbable hemostatic gelatin sponge provides significant hemostasis for rectal bleeding in TRUS-guided prostate biopsies. Based on our results, the immediate insertion of an absorbable hemostatic gelatin sponge can reduce the frequency of rectal bleeding without physical bur- den for the participants. Furthermore, even when rectal bleeding occurs, it can be stopped in many of the cases by only inserting the gelatin sponge (in mild grade participants: 100% of group A and 60% of group B). Rectal bleeding in a transrectal prostatic biopsy has an incidence that ranges from 0.9-37% (3-7) , because the definition of rectal bleeding is defined differently depending on the institution where it was performed. Based on a large-scale retrospective analysis for 202,065 cases in Japan, the incidence of rectal bleeding in transrectal prostatic biopsy was reported as 5.6% (8) . Though clinically serious bleeding is rare, sometimes rectal bleeding requires hemostasis. To date, many methods for hemostasis have been reported, such as pressure by tampon insertion, urethral catheter placement, condom expansion (9-11), and endoscopic clipping at the bleeding points (12) , and endoscopic injection of epinephrine and polidocanol in cases of severe bleeding (6) . SPONGOSTAN TM Anal is an absorbable hemostatic gelatin sponge made of neutral purified gelatin (pig origin) with uniform porosity, a cylindrical shape 3 cm (diameter) X 8 cm, and a central hollow region of 0.8 cm in diameter. It has a non-water-soluble property, attaches to the bleeding tissue, and absorbs considerable amounts of blood equal to approximately 35 times the product weight. Furthermore, it provides pressure to the bleeding site while conforming to the shape of the anal canal, and platelets are trapped within the pores and form an insoluble fibrin clot that controls bleeding. In addition, after insertion in the anus, the sponge is absorbed and excreted with the stool within 1-2 days (13).
In the rectal region, there are three veins, including superior, middle, and inferior rectal veins that comprise a dense anastomosis and form the rectal venous plexus. Most rectal bleeding in transrectal prostate biopsy is thought to originate in the rectal venous plexus and can be controlled with comparative ease (9) .
In this study, the gelatin sponge was placed on the needle puncture site located at approximately 3-5 cm from the anus. Unlike conventional usage, this site was located near the rectal ampulla rather than at the anal canal. The effect of the gelatin sponge on inducing hemostasis in part by pressure is not expected in the rectal ampulla because this site has considerable elasticity though there are individual patient differences. Our study suggested that the gelatin sponge when applied to the bleeding site absorbed blood and might provide a hemostatic effect. However, in severe cases and in a few mild cases, the gelatin sponge apparently could not be applied to the bleeding site directly and did not establish hemostasis because the rectal ampulla expanded due to blood retention. The branch of the inferior rectal artery forms a vascular bed among inferior vesical arteries. Severe bleeding cases requiring endoscopy may be due to arterial bleeding. In such cases, the gelatin sponge may not work, and thus, endoscopic clipping is necessary as soon as severe bleeding is observed. Evaluation of the severity of bleeding was essential for selecting the hemostatic approach, such as whether to use an endoscopic approach, to apply pressure to the site, to insert the gelatin sponge, or to only monitor the bleeding.
For those taking antiplatelet drugs, though the bleeding risk was considered low (15, 16) , we discontinued the use of these drugs prior to the biopsy in order to exclude that variable. As for other factors, several reports showed that the incidence of complications did not correlate in prostate biopsy when considering the size of the biopsy needle or the number of biopsies (17, 18) . In cases of patients with hemorrhoids, they did have a bleeding risk because the rectal venous plexus was enlarged (12) . In this study, none of the participants had hemorrhoids in the 14 rectal bleeding cases.
This study has some limitations, such as the data being based on a relatively small number of participants and the lack of selection for the best candidates. Based on our results, although we demonstrated that the immediate insertion of a gelatin sponge into the rectum after transrectal prostate needle biopsy was probably useful, simple, effective, and safe, it was difficult to prove the 'true' benefit of the gelatin sponge in comparison with other hemostatic procedures. We demonstrate that use of the gelatin sponge for those who have bleeding after a biopsy can be an option. Further study is required to clarify these issues.
CONCLUSIONS
Immediate insertion of the absorbable hemostatic gelatin sponge into the rectum after transrectal ultrasound-guided prostate needle biopsy significantly decreases rectal bleeding without increasing patient symptoms, such as pain and a sense of discomfort.
